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© Door window cassette for vehicles. 



© An automobile door glass cassette (20) contains 
a frame and seal assembly (22) and a glass regula- 
tor means (24) which is pre-assembled and fitted 
into an automobile door. The seal assembly has a 
peripheral elastomeric gasket (110) secured around 
the outer periphery of the cassette frame structure 
(22) and assures a tight sealing fit in the door 
structure. The frame has a window opening defined 



by upright side channels (36). a top channel (38) and 
spaced inner and outer lateral guides (40.42) extend- 
ing between the side channels (36) at the bottom of 
the opening. Each of these elements carries interior 
and exterior seals (44.50,60,70) for forming a 
weatherseal against the window pane. 
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DOOR WINDOW CASSETTE FOR VEHICLES 



The present invention relates to a door window 
cassette for motor vehicles which is expediently 
fitted within a vehicular door structure as on an 
assembly line. 

Heretofore, automobile door frames and under- 
structures therefor were assembled on the assem- 
bly line piecemeal by individually attaching to the 
door the understructure, the window lifting mecha- 
nism, and a plurality of individual window seals. 
Thereafter, the window regulator or crank mecha- 
nism was operatively connected to the lifting 
mechanism. The procedure was cumbersome and 
time consuming, especially the installing of the 
individual seals to the window frames in a piece- 
meal manner. Quite often gaps between the in- 
dividual window seals existed which resulted in 
undesirable water leaks, noises, and the like. More 
specifically, such gaps were the result of various 
factors such as the inaccurate formation of the 
window seal channels, due to stamping or metal 
bending errors, etc., and prior seals generally did a 
poor job of covering such imperfections with the 
result that gaps existed causing undesirable effects 
such as wind noise, water leakage, etc. Such piece 
meal seal construction also resulted in a door hav- 
ing poor aesthetics. The problem of wind noise and 
leakage was particularly evident, for example, near 
the lower front junction of the window seal, that is 
the mirror mount area, and also near the lower rear 
junction of the window, that is the lock area. At- 
tempts have been made in the prior art to solve the 
above problems through advances in areas such as 
robotics and lasers as they relate to the finish and 
assembly of vehicles, but with questionable suc- 
cess. 

The present invention is directed to an integral 
seal assembly which forms an air tight seal and 
also covers any stamping or metal bending errors 
and eliminates the problems associated therewith. 
The present seal assembly can be readily shaped 
to any desirable appearance as well as to fit var- 
ious offsets, indentations, and the like, since the 
seal is molded as opposed to the heretofore gen- 
eral approach of extruding various individual seals. 

U.S. Patent No. 4.785,585 discloses an integral 
hardware module including window glass, window 
tracks and a regulator mechanism, where the mod- 
ule is secured inside the door below the window 
opening. 

Similarly, U.S. Patent No. 4.793,099 discloses 
a tape driven power window module for raising and 
lowering a vehicular window, while U.S. Patent No. 
4,110,935 suggests a take-up mechanism in a ca- 
ble actuated window lifting device for automobile 
side windows. 



Patentschrift No. 213247 issued January 25, 
1961 and Belgian Patent No. 571753 issued Octo- 
ber 31, 1958, both disclose a cable actuated sys- 
tem for raising and lowering automobile windows. 
5 Aspects of the invention are set out in the 

claims. 

In a preferred aspect, there is provided an 
automobile door glass cassette having a frame and 
seal assembly for a glass window and a glass 
w regulator assembly secured together as a unit and 
adapted to be quickly inserted into an automotive 
door frame on an assembly line. The frame and 
seal assembly comprises vertical side and top win- 
dow or glass channels and a lateral guide means 
;s located between the side channels. All of the chan- 
nels are fitted with interior and exterior seals se- 
cured adjacent to the glass opening. The door 
glass cassette assembly further contains a glass 
regulator assembly secured between the lower part 
20 of side channels below the belt line and is oper- 
ative to raise and lower the glass within the frame 
and seal assembly. The outer perimeter of the 
frame and seal assembly is encapsulated with 
elastomeric material forming a seamless annular- 
25 shaped continuous gasket to provide a resilient 
peripheral gasket to facilitate easy assembly within 
the door frame and further provide a tight compres- 
sive fit within the door structure. 

Specific embodiments are now described by 
30 way of example. 

In the drawings: 
Fig. 1 is a front elevation view of a first auto- 
mobile door glass cassette embodying the in- 
vention, comprising a frame and seal assembly 
35 and a glass regulator assembly; 

Fig. 2 is the structure shown in Fig. 1 with the 
glass regulator assembly removed; 
Fig. 3 is a sectional view taken along line 3-3 in 
Fig. 2; 

40 Fig. 4 is a sectional view taken along line 4-4 in 

Fig. 2; 

Fig. 5 is a sectional view taken along 5-5 in Fig. 
2; 

Fig. 6 is a sectional view taken along line 6-6 in 

45 Fig. 2; 

Fig. 7 is a front elevation assembly view of the 
glass regulator assembly shown in Fig. 1; 
Fig. 8 is a front elevation assembly view of the 
door glass cassette including the glass regulator 

so assembly shown in Fig. 1 installed in a door 
frame; 

Fig. 9 is a front elevation view of a second 
automobile door glass cassette embodying the 
invention, comprising a frame and seal assem- 
bly and a glass regulator assembly; 
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Fig. 10 is the structure shown in Fig. 9 with the 
glass regulator assembly removed; 
Fig. 1 1 is a sectional view taken along line 11-11 
in Fig. 10; 

Fig. 12 is a sectional view taken along line 12-12 
in Fig. 10; 

Fig. 13 is a sectional view taken along line 13-13 
in Fig. 10; 

Fig. 14 is a sectional view taken along line 14-14 

in Fig. 10; and 
Fig. 15 is a front elevation assembly view, with 
portions broken away, of the door glass cassette 
including the glass regulator assembly shown in 
Fig. 9 installed in a door frame. 

Referring now to the drawings wherein like 
reference characters indicate like parts, in a first 
embodiment of the present invention, an auto- 
mobile door glass cassette generally indicated by 
the numeral 20 comprises a frame and seal assem- 
bly 22 generally in the form of a perimeter around 
a window opening and a glass regulator assembly 
24 is shown in Figs. 1, 2 and 7. The door glass 
cassette 20 is adapted to be pre-assembled as a 
unit and readily fitted into place within the auto- 
mobile door frame 26 comprising a door panel 28, 
a center post or B pillar 30, and a curved overhead 
molding or header 32, which collectively define a 
window or glass opening in the door structure, as 
shown in Fig. 8. 

* Fig. 1 is the door glass cassette 20 comprising 
the frame and seal assembly 22 with the glass 
regulator assembly 24 fitted within the door glass 
cassette and showing a window or glass pane 34 
partially raised within the glass opening. By the 
term "glass" pane, it is meant to include other 
material used or useful in windows such as various 
plastics, usually transparent, and the like. The 
frame and seal assembly 22 is separable from the 
regulator assembly 24 and generally comprises a 
continuous U-shape channel and desirably con- 
stitutes a continuous perimeter frame 35. The pe- 
rimeter channel frame comprises a pair of laterally 
spaced vertical side channels 36, and a top chan- 
nel 38 to provide structural framework in which the 
window pane is operatively raised or lowered. Each 
side channel 36 has the open U-shape structure 
directed inwardly toward the glass opening while 
the top channel 38 has the open U-shape inverted 
and directed downwardly toward the glass opening. 
The lower dimension or belt line of the glass open- 
ing in the frame and seal assembly 22 is defined 
by a lateral guide opening means adapted to per- 
mit the glass pane 34 to pass freely between an 
inside lateral Z-member 40 and an outside lateral I- 
member 42 having a short vertical height which 
together define a narrow transverse opening lat- 
erally disposed between the Z-member 40 and I- 
member 42 as shown in Fig. 5. The members are 
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generally made of metal such as steel but can be 
molded polymeric matrix composites such as fiber 
reinforced composites containing glass fibers, met- 
al fibers, carbon fibers or polymeric fibers such as 
s nylon or polyester and a binder matrix resin such 
as epoxy resin. Side U-channels 36, the top in- 
verted U-channel 38 and the lateral guide members 
40,42 collectively define the glass opening and 
each contain cooperative sealing elements of poly- 
w meric material adapted to seal the glass pane 34 
on the inside and outside thereof when the glass 
pane is fully closed and to guide the glass pane 
with regard to its front leading edge and rear trail- 
ing edge as it is raised or lowered within the glass 
75 opening in the door glass cassette 20. 

Referring to the U-shape side channels 36, as 
seen in Fig. 6, each channel 36 has an inside 
extension 36a and an outside extension 36b on 
which the sealing elements are secured in a coop- 
20 erative mode to engage the glass pane 34. An 
interior seal 44 is secured to the inside extension 
36a and comprises a solid, generally rigid member 
46 having a recess slot securely engaging the 
extension 36a and a flexible hollow extension mem- 
25 ber 48 in the shape of a hollow-bulb secured to the 
solid member 46 and protruding outwardly toward 
the glass pane 34 where the flexible hollow bulb- 
like seal member 48 is adapted to engage and seal 
against the inside of the pane. The hollow bulb-like 
30 member 48, which may be solid or porous (e.g. 
sponge-like), is sufficiently resilient to hold its gen- 
eral protruding bulbous shape and yet is suffi- 
ciently flexible to slightly collapse internally while 
tightly and slidably engaging the glass pane 34. As 
35 shown in Fig. 4, the interior seal is generally not 
included below the window belt line or the lateral 
guide means comprising Z-member 40 and (-mem- 
ber 42. That is, the lower portion of channels 36a, 
36b only require a glass run channel 56 in conjunc- 
40 tion with an exterior seal 50 having a base member 
which encases outside channel extension 36b. In- 
side seal 44 is generally made from an elastomer 
such as EPDM of duaf durometer where rigid 
member 46 has a high durometer hardness such 
45 as from about 80 to about 90 whereas the bulb-like 
protruding member 48 has a low durometer hard- 
ness such as from about 50 to about 70. Other 
suitable polymers include various thermoplastic 
olefins such as copolymers made from ethylene 
so and propylene monomers having a high content of 
ethylene repeating units therein, polyethylene, and 
the like; various elastomers such as styrene- 
butadiene-styrene block copolymers, various 
styrene-butadiene rubbers, neoprene, various 
55 blends of polypropylene and EPDM (ethylene- 
propylene-diene-monomer) rubber, and the like. 

An exterior seal 50 is secured to the outside 
extension 36b of the U-shape side channel 36 
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where the exterior seal 50 comprises a base mem- 
ber 52 with a recess secured to extension 36b and 
a resilient stem member 54 extending away from 
the base member 52 and curved slightly toward the 
glass pane 34. The stem member 54 terminates 
with a tapered distal end which is inwardly curved 
and resiliently and slidably engages and seals 
against the glass pane 34. Desirably, exterior seal 
50 is coextruded and contains low friction inner 
portion 51 A and a flexible outer portion 51 B. The 
exterior seal 50 further contains a C-shape resilient, 
low friction channel 56 which acts as a glass run 
channel and is located between inside extension 
36a and outside extension 36b of the side channel 
36. The outer portion 51 B and channel 56 prefer- 
ably is a material of a tough but slippery weather 
resistant thermoplastic such as polypropylene, 
polyvinyl chloride, and ionomer resins such as sur- 
lyn, and various thermoplastic olefins such as var- 
ious physical blends of polyethylene and poly- 
propylene, and the like, whereas inner portion 51 A 
is a flexible member such as a thermoplastic 
elastomer, for example various blends of poly- 
propylene and EPDM, and the like. Glass run chan- 
nel 56 generally extends the vertical length of each 
side U-channels 36 and is adapted to surround the 
peripheral front and rear edge of the glass pane 34 
as well as provide a lateral stabilizing guide as the 
glass is raised and lowered. Both side U-channels 
36 generally contain the same combination of seal- 
ing elements. 

The inverted U-shape, top channel portion, as 
shown in Fig. 3, has sealing members which are 
essentially identical to the side channel sealing 
members with said description thereof being here- 
by fully incorporated by reference and preferably is 
a continuous extension thereof. Thus, top U-chan- 
nel portion 38 contains an inverted inside extension 
38a and outside extension 38b' extending down- 
wardly and defining the inverted U-shape construc- 
tion. Similarly, interior seal 44 is secured to inside 
vertical extension 38a and comprises a solid, gen- 
erally rigid member 46 having a recess slot which 
securely engages extension 38a and a flexible 
hollow extension member 48 which is adapted to 
engage and seal against the inside of glass pane 
34. Exterior seal 50' comprises a base member 52^ 
with a recess secured to vertical extension 38b 
and a resilient stem member 54 which resiliently 
and slidably engages the outside of glass pane 34. 
Seat 56 which is an integral part of exterior seal 50' 
resides within the uppermost portion of U-channel 
38 and is contacted by glass pane 34 upon full 
closure thereof. The portions of the seal depicted 
in Fig. 3 engage the upper horizontal portion of the 
glass pane only when it is in a closed position and 
secures a tight weather-proof seal. 

As noted, the lower end of the glass opening is 



formed by the lateral channel guide means com- 
prising the transversely spaced inside Z-member 
40 and outside l-member 42 which are welded or 
otherwise secured laterally between and to the 

5 vertical side U-channeis 36,36. The inside Z-mem- 
ber 40 contains an inside upright extension 40a 
fitted with an interior belt line seal 60 containing 
rigid base member 62 secured to extension 40a 
and an outwardly directed flexible hollow bulb 64, 

10 which are essentially of the same construction as 
described for the interior seal 44 secured to the 
side U-channels 36. The outside l-member 42 con- 
tains an upwardly extending structure terminating 
in an inverted J-structure 66 adapted to overlap the 

75 adjacent edge of the door panel 28. The inverted J- 
structure 66 is fitted with a resilient exterior belt 
line seal 70 comprising a base member 72 secured 
to the inverted J-structure 66 and an upwardly 
directed tapered stem 74 curved slightly inwardly 

20 toward the glass pane 34 and adapted to engage 
and seal the outside surface of the glass pane 34. 
The exterior belt line seal 70 contains an inner 
portion 71 A and an outer portion 71 B. The belt line 
seal 70, which is essentially of the same construc- 

25 tion as exterior seal 50 with said description thereof 
being hereby fully incorporated by references, is 
secured to the vertical U-channels 36. Thus, the 
interior belt line seal 60 and the exterior belt line 
seal 70 cooperate to engage and seal the interior 

30 and exterior surfaces respectively of the glass pane 
34 passing between the lateral channel guide 
means defined by the Z-member 40 and l-member 
42 and effect a good weather seal therewith. More- 
over, the belt line exterior seal 70 can have a 

35 cosmetic covering (not shown) thereon such as a 
suitable plastic, for example, polyurethane, and can 
be color coordinated with the vehicle. 

Referring now to the glass regulator assembly 
24 for raising and lowering the glass pane 34 within 

40 the automobile door, as best seen in Fig. 1 the 
regulator assembly 24 comprises the glass pane 
34, a back mounting plate 76 which may be in- 
tegral with U-shape channels 36, an X-pulley cable 
system operative to raise and lower the glass pane 

45 34, and an actuating means for operating the cable 
system. The cable system as shown in Fig. 7 
comprises a continuous cable or belt having inter- 
nal criss-cross members 78,78 and laterally spaced 
vertical run members 80,80 engaging a pair of 

50 similarly spaced upper pulley wheels 82 and lower 
pulley wheels 84 where the vertical cable members 
80,80 simultaneously advance upwardly or retract 
downwardly. At the lower periphery of glass pane 
34, a pair of laterally spaced grommets 86,86 are 

55 adapted to be secured to the generally vertically 
orientated cable members 80.80 by a fastening 
means 88.88 secured to the vertical members 
80.80. Optionally, a lateral stabilizing bar 90 is 
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secured between the fastening means 88,88 to 
maintain the lateral distance between the vertical 
members 80,80 in addition to equalizing strain and 
supporting the glass pane 34. Lateral stabilizing bar 
90 is approximately horizontal but can be skewed 
somewhat to accommodate the specific glass pane 
34 configuration- The upper pulley wheels 82,82 
and the lower pulley wheels 84,84 are operatively 
secured to the back mounting plate 76 by way of 
matching holes 92,92 and 94,94, respectively, lo- 
cated near the four corners of the mounting plate 
76 and secured by bolt means or the like. At the 
center of the X-cable system where the internal 
members 78,78 criss-cross, a drive means 96 is 
attached to the end points of criss-cross members 
78,78 to provide the coordinated simultaneous up- 
ward or downward movement of the vertical mem- 
bers 80,80. This may be conventional. 

Drive means 96 is attached to a window glass 
crank, not shown, or optionally to drive shaft 100 of 
an electric motor 98. The motor 98 is secured to 
- the backside of the mounting plate 76 by bolts 
secured through a plurality of bolt holes surround- 
ing a central opening 102 adapted to permit the 
drive shaft 100 to pass through and be secured to 
the cam means 96 on the front side of the mount- 
ing plate 76. 

Upon rotation of the drive shaft 100, the glass 
pane 34 moves upwardly or downwardly in con- 
junction with the vertical members 80,80. In order 
to prevent the glass pane 34 from freely dropping 
while lowering the glass pane 34, a ratchet type 
spring mechanism 104 is mounted on the upper 
part of the back mounting plate 76. The ratchet 
spring mechanism 104 permits the glass pane 34 
to be raised unimpeded but tension in the spring is 
activated upon the glass pane 34 being lowered to 
prevent the same from falling freely. In the opera- 
tion of the X-cable system, the laterally spaced 
vertical members 80,80 follow the path of the glass 
pane 34. If the vertical glass run channels are not 
straight but curved, the vertical members 80,80 will 
not maintain a straight vertical line but instead will 
following the curvature of the glass run channel 36. 
Hence, additional cable length is required upon 
raising and lowering the glass pane 34 and this is 
provided by a tension spring means 106 located 
within the cable system. 

The glass regulator assembly can be preas- 
sembled and then attached to the frame and seal 
assembly 22 by welding or otherwise securing the 
back mounting plate 76 to the laterally spaced side 
U-channels 36,36 at the lower section of the frame 
and seal assembly 22. The back mounting plate 76 
remains stationary relative to the frame and seal 
assembly 22 while the glass pane 34 is operative 
to be raised or lowered within the vertical side U- 
channels 36,36 of the frame and seal assembly 22. 



Thus, the frame and seal assembly 22 and glass 
regulator assembly 24 are secured together to pro- 
vide an integral unitary cassette construction com- 
prising the automobile door glass cassette 20. 
5 The assembled door glass cassette 20 com- 

prising the frame and seal assembly 22 and the 
glass regulator assembly 24 operatively secured 
together is encapsulated with a peripheral gasket of 
resilient elastomeric material to provide a continu- 
/o ous gasket 108 on the outside perimeter of the 
frame assembly 22. When on the exterior of the 
frame assembly, the gasket 108 provides a cos- 
metic covering. The elastomeric gasket 108 is par- 
ticularly adapted to facilitate an easy snap-in pro- 

is cedure on an assembly line for installing the door 
glass cassette 20 within an automobile door struc- 
ture 26. The peripheral elastomeric gasket 108 
further provides tight alignment within the door 
structure 26, a crack-free integral seal, as well as 

20 noise reduction of the wind passing thereover. 

The structure of the elastomeric gasket means 
is best seen in Fig. 6 with respect to the vertical 
side U-channels 36,36 and in Fig. 3 with respect to 
the top channel 38. Fig. 6 is a cross-sectional view 

25 showing a horizontal cross-section view of the 
frame and seal assembly 22. In Fig. 6, the gasket 
108 integrally comprises an enlarged base section 
110 secured to the backside or base part of U- 
channel 36, an internal section 112 encasing most 

30 of the otherwise exposed exterior surface of the 
rigid member 46 of the interior seal 44, and a 
narrowed exterior section 114 encasing most of the 
distal end 54 of the base member 52 of the exter- 
nal seal 50. In a similar manner, Fig. 3 illustrates a 

35 vertical cross-section of the top U-channel 38. The 
gasket 108 similarly comprises an integral con- 
struction having the base section 110 secured to 
the backside of the base of the inverted top U- 
channel 38, an internal section 112 and a narrowed 

40 external section 114. Thus, the gasket means 108 
substantially encapsulates the side U-channels 
36,36 and the top U-channel 38 in such a manner 
as to provide an integral frame and seal assembly 
22 which is especially useful in assembling the 

45 door glass cassette 20 within the automobile door 
structure 26. The base 110 and internal 112 sec- 
tions provide a right angle gasket of the necessary 
elastomeric thickness to facilitate sliding insertion 
into the door structure 26 and provide a compres- 

50 sive engagement therewith. If desired, a plastic trim 
strip comprising a mold strip 121, as shown in 
Figs. 3 and 5, can be added to stem member 54 of 
the exterior seal 50 for purposes of styling. Gasket 
material 108 can be a semi-rigid, resilient 

55 elastomeric material such as generally a thermoset 
poiyurethane. Such materials are well known to the 
art and to the literature. The peripheral elastomeric 
gasket 108 is applied to the upper perimeter of the 
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frame structure 22 but typically not below the belt 
line Z-member and l-member unless desired. The 
upper portion of the window frame and seal assem- 
bly 22 as from the belt line to top channel 38 can 
be placed in a perimeter mold having an interior 
cavity to accommodate the desired structure of the 
gasket 108 to be formed- Liquid polyurethane can 
be injected into the perimeter mold to encapsulate 
the backside of the respective U-channels 36,36,38 
as well as partially encapsulate portions of the 
interior seals 44,44.60 and exterior seals 50,50,70 
as previously described. The liquid polyurethane is 
then cured under heat to produce a resilient solid 
thermoset polyurethane gasket 108. Generally, gas- 
ket 108 is formed by reaction injection molding 
compounds (i.e., RIM) such as various polyesters, 
various polysulfides. various nylons, and the like. 
Such polymers are known to the art as well as to 
the literature. The belt line channel means formed 
by the transversely spaced Z-member and l-mem- 
ber are also generally encased with elastomeric 
material. The resulting elastomeric encapsulated 
and integral automobile door glass cassette 20 is 
easily and quickly slipped or installed into an auto- 
mobile door structure 26 during assembly. 

An important preferred feature of the invention 
is that the offset from the exterior surface 115 of 
exterior gasket section 114 to the exterior surface 
of the window pane 34 is generally very small and 
can be of the order of from about 3 millimeters to 
about 6 millimeters and in the present embodiment 
is approximately 4 millimeters. Such small offset 
distances are provided by the integral frame and 
seal assembly 22 which permits the window pane 
34 to reside in glass run channel 56 in close 
proximity to exterior seal 52. The small offset exists 
not only with regard to the exterior belt line seal 70. 
but also with regard to exterior seal 50 which exists 
in the header portion of the window as well as the 
generally vertical side channels and thus provides 
an entire frame and seal assembly 22 which has 
very low wind resistance from an aerodynamic 
standpoint in association with glass pane 34. An 
aesthetic, clean-finish window is thus provided 
which is also very desirous from a styling stand- 
point. 

In the embodiment shown in Figs. 1 and 2, the 
encapsulated frame and seal structure 22 can fur- 
ther include side panels on either side of the glass 
opening. The left or rearward panel in the drawings 
is shown as an elongated vertical panel 116 while 
the right or forward panel comprises a triangular 
mirror panel 118. Both panels 116, 118 comprise a 
polymer base such as polyurethane connected to 
the respective U-channel 36. whereupon both the 
vertical panel 116 and the mirror panel 118 can be 
encapsulated with elastomeric material within ap- 
propriate die cavities provided in connection with 



the perimeter mold for curing the elastomeric ma- 
terial. 

The cassette-like structure 20 described can 
be simply slipped into an existing car door struc- 

5 ture 26 and attached thereto by snapping the top 
portion, as well as the side portions, of the encap- 
sulated frame and seal structure 22 into place and 
securing the various portion with plastic rivets or 
the like having unidirectional flanges thereon. Alter- 

w natively, adhesives or liquid seals can be utilized. 

In a second embodiment of the present inven- 
tion, an automobile door glass cassette generally 
indicated by the numeral 121 comprises a frame 
and seal assembly 122 generally in the form of a 

15 perimeter around a window opening and a glass 
regulator assembly 124, as shown in Figs. 9, 10 
and 15. The door glass cassette 121 is adapted to 
be pre-assembled as a unit and readily fitted into 
place within an automobile door frame 126 com- 

20 prising a door panel 128. a center post or B pillar 
130 and a curved overhead molding or header 132, 
which collectively define a window or glass opening 
in the door structure as shown in Fig. 15. 

Fig. 9 shows the door glass cassette 121, 

25 comprising the frame and seal assembly 122- with 
the glass regulator assembly 124 fitted within the 
door glass cassette and showing a window or glass 
pane 134 partially raised within the glass opening. 
By the term "glass" pane, it is meant to include 

30 other material used or useful in windows such as 
various plastics, usually transparent, and the like. 
The frame and seal assembly 122 generally com- 
prises a continuous curvilinear-shaped and prefer- 
ably U-shaped channel and desirably constitutes a 

35 continuous perimeter frame 135. The perimeter 
channel frame comprises a pair of laterally spaced 
vertical side channels 136, and a top channel 138 
to provide structural framework in which the win- 
dow pane is operatively raised or lowered. Each 

40 side channel 136 has the open U-shaped structure 
directed inwardly toward the glass opening while 
the top channel 138 has the open U-shape inverted 
and directed downwardly towards the glass open- 
ing. The lower dimension or belt line of the glass 

45 opening in the frame and seal assembly 122 is 
defined by a lateral guide opening means adapted 
to permit the glass pane 134 to pass freely be- 
tween an inside lateral Z-member 140 and an out- 
side lateral l-member 142 having a short vertical 

so height which together define a narrow transverse 
opening laterally disposed between the Z-member 
140 and l-member 142 as shown in Fig. 13. The 
members are generally made of metal such as 
steel but can be molded polymeric matrix compos- 
55 ites such as fiber reinforced composites containing 
glass fibers, metal fibers, carbon fibers, or poly- 
meric fibers such as nylon or polyester and a 
binder matrix resin such as epoxy resin. Side U- 
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channels 136, the top inverted U-channel 138 and 
the lateral guide members 140 and 142, collec- 
tively define the glass opening and each contain 
cooperative sealing elements of polymeric material 
adapted to seal the glass pane 134 on the inside 
and outside thereof when the glass pane is fully 
closed and to guide the glass pane with regard to 
its front leading edge and rear trailing edge as it is 
raised or lower within the glass opening and in the 
door glass cassette 121. 

Referring to the U-shaped side channels 136 
as seen in Fig. 14, each channel 136 has an inside 
extension 136a and an outside extension 136b on 
which the sealing elements are secured in a coop- 
erative mode to engage the glass pane 134. An 
interior seal 144 is secured to the inside extension 
136a and comprises a solid, generally rigid mem- 
ber 146 having a recess slot securely engaging the 
extension 136a and a flexible hollow extension 
member 148 in the shape of a hollow-bulb secured 
to the solid member 146 and protruding outwardly 
toward the glass pane 134 where the flexible hol- 
low bulb-like seal member 148 is adapted to en- 
gage and seal against the inside of the pane. The 
hollow bulb-like member 148, which may be solid 
or porous, e.g. sponge-like, is sufficiently resilient 
to hold its protruding bulbous shape and yet is 
sufficiently flexible to slightly collapse internaily 
while tightly and slidably engaging the glass pane 
134. As shown in Fig. 12, the interior seal is 
generally not included below the window belt line 
or the lateral guide means comprising Z-member 
140 and l-member 142. That is, the lower portion of 
channels 136a and 136b only require a glass run 
channel 156 in conjunction with an exterior seal 
150 having a base member which encases outside 
channel extension 136b. Inside seal 144 is gen- 
erally made from an elastomer such as EPDM of 
dual durometer where rigid member 146 has a high 
durometer hardness such as from about 80 to 
about 90 whereas the bulb-like protruding member 
148 has a low durometer hardness such as from 
about 50 to about 70. Other suitable polymers 
include various thermoplastic olefins such as 
copolymers made from ethylene and propylene 
monomers having a high content of ethylene re- 
peating units therein, polyethylene, and the like; 
various elastomers such as styrene-butadiene-sty- 
rene block copolymers, various styrene-butadiene 
rubbers, neoprene, various blends of polypropylene 
and EPDM (ethylene-propylene-diene-monomer) 
rubber, and the like. 

An exterior seal 150 is secured to the outside 
extension 136b of the U-shaped side channel 136 
where the exterior seal 150 comprises a base 
member 152 with a recess secured to extension 
136b and a resilient stem member 154 extending 
away from the base member 152 and curved 
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slightly toward the glass pane 134. The stem mem- 
ber 154 terminates with a tapered distal end which 
is inwardly curved and resiliently and slidably en- 
gages and seals against the glass pane 134. Desir- 
5 ably, exterior seal 150 is coextruded and contains 
low friction inner portion 151a and a flexible outer 
portion 151b. The exterior seal 150 further contains 
a C-shaped resilient, low friction channel 156 which 
acts as a glass run channel and is located between 

w inside extension 136a and outside extension 136b 
of the side channel 136. The outer portion 151b 
and channel 156 preferably is a material of a tough 
but slippery weather-resistant thermoplastic such 
as polypropylene, polyvinyl chloride and ionomer 

;s resins such as surlyn, and various thermoplastic 
olefins such as various physical blends of polyeth- 
ylene and polypropylene, and the like, whereas 
inner portion 151a is a flexible member such as a 
thermoplastic elastomer, for example various 

20 blends of polypropylene and EPDM, and the like. 
Glass run channel 156 generally extends the verti- 
cal length of each side U-channels 136 and is 
adapted to surround the peripheral front and rear 
edge of the glass pane 134 as well as provide a 

25 lateral stabilizing guide as the glass is raised and 
lowered. Both side U-channels 136 generally con- 
tain the same combination of sealing elements. 

The inverted U-shaped, top channel portion, as 
shown in Fig. 11, has sealing members which are 

30 essentially identical to the side channel sealing 
members with said description thereof being here- 
by fully incorporated by reference and preferably is 
a continuous extension thereof. Thus, top U-chan- 
nel portion 138 contains an inverted inside exten- 

35 sion 138a' and outside extension 138b' extending 
downwardly and defining the inverted U-shaped 
construction. Similarly, interior seal 144 is secured 
to inside vertical extension 138a and comprises a 
solid, generally rigid member 146' having a recess 

40 slot which securely engages extension 138a' and a 
flexible hollow extension member 148' which is 
adapted to engage and seal against the inside of 
glass pane 134. Exterior seal 150' comprises a 
base member 152 with a recess secured to verti- 

45 cal extension 131b and a resilient stem member 
154 which resiliently and slidably engages the 
outside of glass pane 134. Seat 156, which is an 
integral part of exterior seal 150' resides within the 
uppermost portion of U-channe( 138 and is con- 
so tacted by glass pane 134 upon full closure thereof. 
The portions of the seal depicted in Fig. 11 engage 
the upper horizontal portion of the glass pane only 
when it is in a closed position and secures a tight 
weather-proof seal. 

55 As noted, the lower end of the glass opening is 

formed by the lateral channel guide means com- 
prising the transversely spaced Z-member 140 and 
outside l-member 142 which are welded or other- 



8 



13 EP 0 420 617 A1 



wise secured laterally between and to the vertical 
side U-channels 136, 136. The inside Z-member 
140 contains an inside upright extension 140a fitted 
with an interior belt line seal 160 containing rigid 
base member 162 secured to extension 140a and 
an outwardly directed flexible hollow buib 164, 
which are essentially of the same construction as 
described for the interior seal 144 secured to the 
side U-channels 136. The outside l-member 142 
contains an upwardly extending structure terminat- 
ing in an inverted J-structure 166 adapted to over- 
lap the adjacent edge of the door panel 128. The 
inverted J-structure 166 is fitted with a resilient 
exterior belt line seal 170 comprising a base mem- 
ber 172 secured to the inverted J-structure 166 and 
an upwardly directed tapered stem 174 curved 
slightly inwardly, toward the glass pane 134 and 
adapted to engage and seal the outside surface of 
the glass pane 134. The exterior belt line seal 170 
contains an inner portion 171a and an outer portion 
171b. The belt line seal 170, which is essentially of 
the same construction as exterior seal 150 with 
said description thereof being hereby fully incor- 
porated by reference, is secured to the vertical U- 
channeis 136. Thus, the interior belt line seal 160 
and the exterior belt line seal 170 cooperate to 
engage and seal the interior and exterior surfaces, 
respectively, of the glass pane 134 passing be- 
tween the lateral channel guide means defined by 
the Z-member 140 and l-member 142 and effect a 
good weather therewith. Moreover, the belt line 
exterior seal 1 70 can have a cosmetic covering (not 
shown) thereon such as a suitable plastic, for ex- 
ample, polyurethane, and can be color coordinated 
with the vehicle. 

Glass regulator assembly 124 can be preas- 
sembled and then attached to the frame and seal 
assembly 122 by welding or otherwise securing a 
back mounting plate 176 to the laterally spaced 
side U-channels 136, 136 at the lower section of 
the frame and seal assembly 122. The back mount- 
ing plate 176 remains stationary relative to the 
frame and seal assembly 122 while the glass pane 
134 is operative to be raised or lowered within the 
vertical side U-channels 136, 136 of the frame and 
seal assembly 122. Thus, the frame and seal as- 
sembly 122 and glass regulator assembly 124 are 
secured together to provide an integral unitary cas- 
sette construction comprising the automobile door 
glass cassette 121. It is understood that any suit- 
able conventional regulator assembly may be uti- 
lized in the cassette, so long as such glass regula- 
tor assembly can be secured to frame and seal 
assembly 122 to provide the integral unitary cas- 
sette construction. 

The assembled door glass cassette 121 com- 
prising the frame and seal assembly 122 and the 
glass regulator assembly 124 operatively secured 



together, is encapsulated with a peripheral gasket 
of resilient elastomeric material to provide a con- 
tinuous or seamless, generally annular-shaped gas- 
ket 208 on the outside perimeter of the frame 

5 assembly 122. When on the exterior of the frame 
assembly, the gasket 208 provides a cosmetic cov- 
ering. The elastomeric gasket 208 is particularly 
adapted to facilitate an easy snap-in procedure on 
an assembly line for installing the door glass cas- 

/o sette 121 within an automobile door structure 126. 
The peripheral elastomeric gasket 208 further pro- 
vides tight alignment within the door structure 1 26, 
a crack-free integral seal, as well as noise reduc- 
tion of the wind passing thereover. More particu- 

75 larly, gasket 208 provides a continuous 360° seal 
which covers gaps between the individual window 
seals, and stamping or metal bending errors inher- 
ent in the window seal channels. Thus, gasket 208 
lowers wind noise, water leakage, etc. Such a con- 

20 tinuous gasket about the window opening also re- 
sults in a door having improved aesthetics, and 
especially eliminates the unsightly overlapping and 
bulging seals near the lower front junction of the 
window seal that is the mirror mount area, and the 

25 lower rear junction of the window, that is the lock 
area. 

The structure of the elastomeric gasket means 
is best seen in Fig. 14 with respect to the vertical 
side U-channels 136, 136, and in Fig. 11 with 

30 respect to the top channel 138. Fig. 14 is a cross- 
sectional view showing a horizontal cross-section 
view of the frame and seal assembly 122. In Fig. 
14, the gasket 208 integrally comprises an en- 
larged base section 210 secured to the back side 

35 or base part of U-channel 136, an internal section 
212 encasing most of the otherwise exposed ex- 
terior surface of the rigid member 146 of the inte- 
rior seal 144 and a narrowed exterior section 214 
encasing most of the distal end 154 of the base 

40 member 152 of the external seal 150. In a similar 
manner. Fig. 11 illustrates a vertical cross-section 
of the top U-channel 138. The gasket 208 similarly 
comprises an integral construction having the base 
section 210 secured to the backside of the base of 

45 the inverted top U-channel 138, an internal section 
212 and a narrowed external section 214. 

In accordance with a preferred feature of the 
present invention, base section 210 of gasket 208, 
as shown in Figs. 11 and 14 includes a flange 206 

so designed to overlap the door frame of an auto- 
mobile thus further reducing wind noise, etc. 
Flange 206 is generally aligned with and extends 
opposite from narrow external section 214 of gas- 
ket 208. It is understood that such a flange could 

55 be elongated, of a slightly different shape, etc., 
depending on the door frame with which it is used, 
without affecting the general concept. 

Thus, the gasket 208 substantially encapsu- 
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lates the side U-channels 136, 136 and the top U- 
channel 138 in such a manner as to provide an 
integral frame and seal assembly 122 which is 
especially useful in assembling the door glass cas- 
sette 121 within the automobile door structure 126. 
The base 210 and internal 212 sections provide a 
right-angle gasket of the necessary elastomer 
thickness to facilitate sliding insertion into the door 
structure 126 and provide a compressive engage- 
ment therewith. If desired, a plastic trim strip com- 
prising a mold strip 220, as shown in Figs. 11 and 
14, can be added to stem member 154 of the 
exterior seal 150 for purposes of styling. Gasket 
material 208 can be a semi-rigid, resilient 
elastomeric material such as generally a thermoset 
polyurethane. Such materials are well known to the 
art and to the literature. The peripheral elastomeric 
gasket 208 is applied to the upper perimeter of the 
frame structure 122 but typicafly not below the belt 
line Z-member and l-member unless desired. The 
upper portion of the window frame and seal assem- 
bly 122 as from the belt line to top channel 138 
can be placed in a perimeter mold having an 
interior cavity to accommodate the desired struc- 
ture of the gasket 208 to be formed. Liquid poly- 
urethane can be injected into the perimeter mold to 
encapsulate the backside of the respective U-chan- 
nels 136, 136, 138, as well as partially encapsulate 
portions of the interior seals 144, 144, 160 and 
exterior seals 150, 150, 170 as previously de- 
scribed. The liquid polyurethane is then cured un- 
der heat to produce a resilient solid thermoset 
polyurethane gasket 208. Generally, gasket 208 is 
formed by reaction injection molding compounds, 
i.e. RIM, such as various polyesters, various poly- 
sulfides, various nylons, and the like. Such poly- 
mers are known to the art as well as to the litera- 
ture. The belt line channel means forms by the 
transversely spaced Z-member and l-member are 
also generally encased with elastomeric material. 
The resulting elastomeric encapsulated and integral 
automobile door glass cassette 121 is easily and 
quickly slipped or installed into an automobile door 
structure 126 during assembly. 

The second embodiment provides the same 
features of small offset from the exterior surface as 
does the first embodiment, and side panels 216, 
218 can be incorporated similarly. The second em- 
bodiment is also usable in the same way as de- 
scribed for the first. 

Although the present invention has been de- 
scribed in relation to a door glass cassette for an 
automobile door, it is readily seen that the unit can 
be adapted to be used in any type of vehicle 
containing a window. 

Claims 
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1. A door window cassette (20) for fitting into a 
vehicle door structure, comprising a frame and seal 
assembly (22) with a window perimeter channel 

5 comprising two side channels (36) and a top chan- 
nel (38) extending between them, said channels 
(36,38) carrying interior seals (44,44') and exterior 
seals (50,50 ) for sealing against a window pane. 

2. A door window cassette according to claim 1 in 
70 which the side and top channels have a substan- 
tially U-shaped section with respective inside ex- 
tensions (36a,38a ) on which the interior seals 
(44,44') are secured, and outside extensions 
(36b,38b') on which the exterior seals (50,50') are 

rs secured. 

3. A door window cassette according to claim 1 or 
claim 2 in which the frame and seal assembly (22) 
comprises lateral guide means having spaced inner 
and outer lateral guides (40,42) extending between 

20 the side channels (36) and defining with the side 
and top channels a window opening, the space 
between the guides (40.42) providing for the raising 
and lowering of a window pane between them, and 
said guides carrying respectively an interior seal 

25 (60) and an exterior seal (70) for sealing against the 
window pane in use. 

4. A door window cassette according to claim 3 in 
which each of the lateral guides (40,42) offers a 
respective upwardly-directed extension (40a,66) on 

30 which the respective seal (60.70) is secured. 

5. A door window cassette according to claim 3 or 
claim 4 in which the side channels (36) extend 
downwardly beyond the lateral guides (40,42) to 
provide for guiding a window pane below the win- 

35 dow opening. 

6. A door window cassette according to any one of 
the preceding claims in which each exterior seal 
(50,50 ,70) comprises a base member (52,52 ,72) 
fitting to the respective part (36b,38b',66) of the 

40 perimeter channel and a tapered stem member 
(54,54 ,74) directed inwardly sufficiently to seal in 
use against an outside window pane surface. 

7. A door window cassette according to any one of 
the preceding claims in which each interior seal 

45 (44,44 ,60) comprises a relatively hard base mem- 
ber (46,46 ,62) fitting to the respective part 
(36a,38a ,40a) of the perimeter channel and a rela- 
tively flexible member (48,48 ,64), preferably of a 
hollow bulb construction, extending from the base 

so member outwardly sufficiently to seat in use 
against an inside window pane surface. 

8. A door window cassette according to any one of 
the preceding claims in which an external perim- 
eter surface of the top and side channels (38,36) is 

55 surrounded by a peripheral gasket (110) of 
elastomeric material for sealing the cassette (20) 
into a vehicle door structure. 

9. A door window cassette according to claim 8 in 
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which at least a portion of either or both of the 
interior seal (44,44 # ,60) and the exterior seal 
(50.50',70) is encased by the elastomeric periph- 
eral gasket (1 10). 

10. A door window cassette according to any one 5 
of the preceding claims in which the frame and 

seal assembly (22) comprises a glass run channel 
seal (56,56') in each side channel (36) and prefer- 
ably also in the top channel (38). between the 
interior and exterior seals, for engagement by a w 
window pane edge. 

11. A door window cassette according to any one 
of the preceding claims, further comprising a win- 
dow pane (34) and means (24) for raising and 
lowering the window pane in the cassette (20) 75 
between the side channels (36). 

12. A door window cassette according to claim 11 
in which the raising and lowering means comprise 
a mounting plate (76); 

cable means mounted on the mounting plate (76) 20 
to run in a criss-cross pattern with spaced vertical 
run portions (80) engaging a window pane (34) and 
crossing central portions (78) between' them, and 
actuator means on the mounting plate (76) for 
driving the cable means to raise or lower the win- 25 
dow pane (34). 

13. A door window, cassette according to claim 11 
or claim 12 in which the raising and lowering 
means (24) are mounted between downward exten- 
sions of the side channels (36). 30 

14. A door glass cassette adapted to be fitted 
within and secured to a vehicular door structure to 
provide a raisable and lowerable glass window, 
said door glass cassette comprising: 

a frame and seal assembly comprising two laterally 35 
spaced curvilinear side channels adapted to pro- 
vide vertical runs. for raising and lowering the glass 
pane, a curvilinear top channel extending between 
the side channels at the top of each said side 
channel, and lateral guide means comprising trans- jo 
versely spaced lateral guides secured between 
said side channels, said lateral guide means being 
a Z-shape inside channel and a short vertical 
height l-shape outside channel, said channels and 
guide means collectively defining a glass opening 45 
in said door glass cassette, each said channel and 
said guide means having secured thereto an inte- 
rior seal and an exterior seal adapted to cooperat- 
ively engage said glass pane adjacent to said glass 
opening. so 
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